Murine cerebral microvascular endothelium incorporate and metabolize 12-hydroxyeicosatetraenoic acid.
Cultured murine cerebromicrovascular endothelial cells were employed to study the metabolism of 12-hydroxyeicosatetraenoic acid (12-HETE) in an in vitro model of the blood-brain barrier. These endothelial cells convert 12-HETE to at least four, more polar compounds. Analysis of the least polar and predominant metabolite by gas chromatography combined with chemical ionization and electron impact mass spectrometry of reduced and nonreduced derivatives indicate that the compound is 8-hydroxyhexadecatrienoic acid (8-HHDTrE). The uptake of 12-HETE into cell phospholipids peaks at 2 hr, and is not saturable up to the highest concentration tested, 5 microM. Seventy-five to 92% of this 12-HETE is incorporated into phosphatidylcholine, while the remainder is divided between the inositol and ethanolamine phospholipids. Incorporation into neutral lipids is slower, with radioactivity gradually accumulating in triglycerides over 24 hr. Saponification of cell lipids demonstrated that not only 12-HETE, but also its major metabolite, 8-HHDTrE, is incorporated into the cell lipids. Prostacyclin and prostaglandin E2 production by the cerebral endothelial cells is inhibited by up to 56% with 1 microM and 90% with 5 microM 12-HETE. These data demonstrate that 12-HETE is actively metabolized by cerebral endothelium and suggest at least two mechanisms through which 12-HETE may alter cerebromicrovascular function: 1) incorporation into cerebral endothelial membranes and 2) inhibition of cerebral endothelial prostaglandin production. Conversion of 12-HETE to more polar compounds, particularly 8-HHDTrE, may be interpreted as either the inactivation of 12-HETE or the production of additional, biological mediators.